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DETAILED ACTION 



Response to Amendment 
Claims 1-25 are pending in the present application. Claims 12, 13 have been amended. 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the inventbn by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claim 15 is rejected under 35 U.S.C. 102(e) as being anticipated by Nakamura et al. 
(Patent No. 6108353). 

Claim 15, Nakamura teaches a method of generating a synchronization pulse (Abstract 
Iines1-18) referenced by a synchronization signal generating means, representing a 
symbol boundary in an OFDM signal (Abstract lines 1-23, Fig. 1, col. 2 lines 7-16) 
referenced by the demodulation apparatus for correlation between the OFDM data 
period and guard period at a position away from the modulated signal by one 
modulation time representing the symbol boundary, said signal comprising symbols 
(FIG. 1, column 2 lines 7-16) referenced by the Effective Symbol, each symbol being 
formed of successive complex samples (FIG. 4, column 6 lines 59-67) referenced by the 
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IQ Modulating Circuit 21 to form real portion and imaginary portion signals, each of said 
successive complex samples having a sample period (FIG. 1 , column 1 lines 40-52) 
referenced by the OFDM modulation in modes 1-4 with each mode representative of a 
fixed number of symbols per frame for a defined sample period, and each symbol 
including useful symbol periods (FIG. 1 , column 2 lines 7-16) referenced by the useful 
symbol represented by the Effective Symbol, said useful symbol periods being 
separated by guard spaces (FIG. 1, column 2 lines 7-16) referenced by the Effective 
Symbol Interval separated by the Guard Interval, with data in each guard space 
corresponding to part of the data in a respective useful symbol period (FIG. 1, column 2 
lines 7-16) referenced by the symbol end side including a period having correlation to 
the guard interval head side i.e. a period having the same signal portion and the same 
interval on the end side, the method including the step of adjusting the timing of the 
synchronization pulse in units of multiple sample periods (column 8 lines 33-51) 
referenced by the averaging circuit to average the timing synchronization signals based 
on a predetermined number of symbols wherein the number of symbols can be 76, 55, 
35, 15 each being a different sample period. 



Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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Claims 12, 16, 17, 18, 23, 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Nakamura et al. (Patent No. 6108353) as applied to claim 15 above, 
in view of Stott et a. (Patent No. US 6628730). 

Claim 12, Nakamura teaches a method of generating a synchronization pulse (Abstract 
Iines1-18) referenced by a correlation circuit for generating a synchronization signal, 
representing a symbol boundary in an OFDM signal (Abstract lines 1-24, Fig. 1, col. 2 
lines 7-16) referenced by the demodulation apparatus for correlation between the 
OFDM data period and guard period at a position away from the modulated signal by 
one modulation time representing the symbol boundary, comprising useful symbol 
periods separated by guard spaces (FIG. 1) referenced by the Effective Symbol Interval 
and Guard Interval, with data in each guard space corresponding to part of the data in a 
respective useful period (FIG. 1 , column 2 lines 7-16) referenced by the symbol end 
side including a period having correlation to the guard interval head side i.e. a period 
having the same signal portion and the same interval on the end side. Nakamura does 
not teach the method including the step of (i) calculating an error in the current timing (ii) 
comparing the calculated error with a predetermined threshold and (iii) adjusting the 
timing of the synchronization pulse in response to the calculated error exceeding said 
predetermined threshold. 

Stott teaches a method including the step of (i) calculating the error in the current timing 
(column 8 lines 20-33) referenced by the ZOOM state with the DELTA count 
determining the number of pulse unlock events occurring, (ii) comparing the calculated 
error with a predetermined threshold (column 8 lines 20-33) referenced by comparison 
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of the DELTA count to a predetermined value of 4, and (iii) adjusting the timing of the 
synchronization pulse in response to the calculated error exceeding said predetermined 
threshold (column 8 lines 20-33, lines 51-64) referenced by the transition from the 
ZOOM state to the HUNT state if the DELTA count is exceeded in order to retrack the 
timing of the rising edge of the correlated signal. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the mode for analyzing the digital sample values over a 
relatively narrow range of Stott to the OFDM demodulating apparatus of Nakamura for 
the purpose of providing a demodulator for data transmitted by a COFDM system which 
may be manufactured simply and inexpensively as suggested by Stott (column 2 lines 
34-38). 

Claim 16, Nakamura teaches wherein the timing of the synchronisation pulse is 
adjusted in predetermined quantities corresponding to a plurality of sample periods 
(column 8 lines 33-52) referenced by the averaging circuit to average the timing 
synchronization signals based on a predetermined number of symbols wherein the 
number of symbols can be 76, 55, 35, 15 each being a different sample period. 
Claim 17, Nakamura teaches a method of receiving an OFDM signal (Abstract lines 1- 
18, FIG. 5, column 5 lines 29-31, column 7 lines 8-19) referenced by the OFDM 
demodulating receiver apparatus, the method including the step of generating a 
synchronization pulse (Abstract lines 1-18) referenced by a synchronization signal 
generating circuit, and using the synchronization pulse in order to apply a Fast Fourier 
Transform to complex samples derived from the OFDM signal (FIG. 5, column 8 lines 
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41-51) referenced by the synchronization pulse from the Averaging Circuit 49 to the FFT 
Circuit 35 to adjust the timing of the OFDM signal at Antenna 31 . 
Claim 18, Nakamura teaches further including the step of providing when the timing of 
the synchronization pulse is altered a signal representing the degree of alteration (FIG. 
5, FIG. 6E, column 8 lines 10-22) referenced by the Rough Sync. Signal and the 
alteration of the signal by the Time Sync Signal Generating Circuit 48. Nakamura does 
not teach applying to the transformed samples phase rotations determined by this 
signal. 

Stott teaches applying to the transformed samples phase rotations determined by this 
signal (FIG. 2 column 4 lines 34-56) referenced by the phase error correction block 30 
which receives the time sync 26 through the FFT 24. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the mode for analyzing the digital sample values over a 
relatively narrow range of Stott to the OFDM demodulating apparatus of Nakamura for 
the purpose of providing a demodulator for data transmitted by a COFDM system which 
may be manufactured simply and inexpensively as suggested by Stott (column 2 lines 
34-38). 

Claim 23, Nakamura teaches an OFDM apparatus for receiving an OFDM signal 
(Abstract lines 1-18, FIG. 5, column 5 lines 29-31, column 7 lines 8-19) referenced by 
the OFDM demodulating receiver apparatus. 

Claim 20, Nakamura teaches a method of receiving an OFDM signal (Abstract lines 1- 
23, Fig. 1 , col. 2 lines 7-16) referenced by the demodulation apparatus for correlation 
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between the OFDM data period and guard period at a position away from the modulated 
signal by one modulation time representing the symbol boundary, the method including 
the steps of generating a synchronization pulse (Abstract Iines1-18) referenced by a 
synchronization signal generating circuit, and using the synchronization pulse in order to 
apply a Fast Fourier Transform to complex samples derived from the OFDM signal 
(FIG. 5, column 8 lines 41-51) referenced by the synchronization pulse from the 
Averaging Circuit 49 to the FFT Circuit 35 to adjust the timing of the OFDM signal at 
Antenna 31, the method further including the step of providing when the timing of the 
synchronization pulse is altered a signal representing the degree of alteration (FIG. 5, 
FIG. 6E, column 8 lines 10-22) referenced by the Rough Sync. Signal and the alteration 
of the signal by the Time Sync Signal Generating Circuit 48. Nakamura does not teach 
applying to the transformed samples phase rotations determined by this signal. 
Stott teaches applying to the transformed samples phase rotations determined by this 
signal (FIG. 2 column 4 lines 34-56) referenced by the phase error correction block 30 
which receives the time sync 26 through the FFT 24. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the mode for analyzing the digital sample values over a 
relatively narrow range of Stott to the OFDM demodulating apparatus of Nakamura for 
the purpose of providing a demodulator for data transmitted by a COFDM system which 
may be manufactured simply and inexpensively as suggested by Stott (column 2 lines 
34-38). 
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Claims 19, 21, 24, 25 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Nakamura and Stott as applied to claims 15, 12, 17, 18, 20 above, and further in view of 
Park et al. (Patent No. US 6470030 B1). 

Claims 19, 21, Nakamura teaches a demodulating apparatus for OFDM signals 
including phase discrimination. Nakamura and Stott do not teach phase rotations are 
determined by values in a look-up table addressed in accordance with the signal 
representing the degree of alteration of the synchronization pulse timing. 
Park teaches the phase rotations are determined by values in a look-up table addressed 
in accordance with the signal representing the degree of alteration of the 
synchronization pulse timing (FIG. 1, column 3 lines 64-67, column 4 lines 1-8, column 
5 lines 10-14) referenced by the phase memory 560 of a lookup table for phase error 
estimation for synchronization. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the phase memory of Park to the OFDM demodulating 
apparatus of Nakamura and Stott for the purpose of providing an OFDM receiver with 
an optimal structure of resource utilization efficiency and chip area as suggested by 
Park (column 2 lines 8-16). 

Claim 24, Nakamura teaches a method of generating a synchronization pulse (Abstract 
Iines1-18) referenced by a correlation circuit for generating a synchronization signal, 
representing a symbol boundary in an OFDM signal (Abstract lines 1-23, Fig. 1, col. 2 
lines 7-16) referenced by the demodulation apparatus for correlation between the 
OFDM data period and guard period at a position away from the modulated signal by 
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one modulation time representing the symbol boundary, comprising useful symbol 
periods separated by guard spaces (FIG. 1) referenced by the Effective Symbol Interval 
separated by Guard Interval, with data in each guard space corresponding to part of the 
data in a respective useful period (FIG. 1, column 2 lines 7-16) referenced by the 
symbol end side including a period having correlation to the guard interval head side i.e. 
a period having the same signal portion and the same interval on the end side, the 
method including the steps of receiving an OFDM signal by generating the 
synchronization pulse (Abstract lines 1-18, FIG. 5, column 5 lines 29-31, column 7 lines 
8-19) referenced by the OFDM demodulating receiver apparatus with a synchronization 
signal generating circuit, using the synchronization pulse in order to apply a Fast Fourier 
Transform to complex samples derived from the OFDM signal (FIG. 5, column 8 lines 
41-51 ) referenced by the synchronization pulse from the Averaging Circuit 49 to the FFT 
Circuit 35 to adjust the timing of the OFDM signal at Antenna 31 , providing when the 
timing of the synchronisation pulse is altered a signal representing the degree of 
alteration (FIG. 5, FIG. 6E, column 8 lines 10-22) referenced by the Rough Sync. Signal 
and the alteration of the signal by the Time Sync Signal Generating Circuit 48. 
Nakamura does not teach adjusting the timing of the synchronization pulse in 
predetermined quantities corresponding to a plurality of sample periods nor applying to 
the transformed samples phase rotations determined by the signal. 
Stott teaches adjusting the timing of the synchronization pulse in predetermined 
quantities corresponding to a plurality of sample periods (FIG. 8, column 1 1 lines 11-19) 
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referenced by the sync section with the fine time synchronization FTIME an integer 
multiple adjusted to the sample index by the controller 570. 
It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the mode for analyzing the digital sample values over a 
relatively narrow range of Stott to the OFDM demodulating apparatus of Nakamura for 
the purpose of providing a demodulator for data transmitted by a COFDM system which 
may be manufactured simply and inexpensively as suggested by Stott (column 2 lines 
34-38). 

Park teaches applying to the transformed samples phase rotations determined by the 
signal (FIG. 1, column 3 lines 64-67, column 4 lines 1-8, column 5 lines 10-14) 
referenced by the phase memory 560 of a lookup table for phase error estimation for 
synchronization. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the phase memory of Park to the OFDM demodulating 
apparatus of Nakamura and Stott for the purpose of providing an OFDM receiver with 
an optimal structure of resource utilization efficiency and chip area as suggested by 
Park (column 2 lines 8-16). 

Claim 25, Nakamura teaches a demodulating apparatus for OFDM signals including 
phase discrimination. Nakamura and Stott do not teach phase rotations are determined 
by values in a look-up table addressed in accordance with the signal representing the 
degree of alteration of the synchronization pulse timing. 
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Park teaches the phase rotations are determined by values in a look-up table addressed 
in accordance with the signal representing the degree of alteration of the 
synchronization pulse timing (FIG. 1, column 3 lines 64-67, column 4 lines 1-8, column 
5 lines 10-14) referenced by the phase memory 560 of a lookup table for phase error 
estimation for synchronization. 

It would have been obvious to one of ordinary skill in the art at the time the invention 
was made to incorporate the phase memory of Park to the OFDM demodulating 
apparatus of Nakamura and Stott for the purpose of providing an OFDM receiver with 
an optimal structure of resource utilization efficiency and chip area as suggested by 
Park (column 2 lines 8-16). 

Allowable Subject Matter 
1. Claims 1-11, 22, 13-14 are allowed. 

Response to Arguments 

The arguments traversing the rejections of independent claims 12, 15, 20 and 24 have 
been fully considered. The examiner respectfully maintains the rejection on this claims. 

Regarding claim 12, the cited limitations "(i) calculating an error in the current timing (ii) 
comparing the calculated error with a predetermined threshold and (iii) adjusting the 
timing of the synchronization pulse in response to the calculated error exceeding said 
predetermined threshold" are taught by Stott (column 8 lines 20-33). The error is 
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represented by the unlock events in the ZOOM state since the timing is in error during 
this state. The DELTA count of 4 is the threshold to switch between the ZOOM and 
HUNT states since timing synchronization error is detected. The adjusting the timing of 
the synchronization pulse is performed during the HUNT state to track the rising edge of 
the correlated signal. The obvious combination of Nakamura and Stott therefore cites all 
the limitations of claim 12. 

Regarding claim 15, the cited limitation "the step of adjusting the timing of the 
synchronization pulse in units of multiple sample periods" is taught by Nakamura 
(column 8 lines 33-51). The averaging circuit to average the timing synchronization 
signals based on a predetermined number of symbols wherein the number of symbols 
can be 76, 55, 35, 15 each being a different sample period thus the timing of the 
synchronization pulse is depend on the number of symbols which is not absolutely fixed. 
The claim 15 rejection is not a combination of Nakamura with Stott nor Park. The 
teachings of the other references are not applicable in this rejection. 

Regarding claim 20, the cited limitation "generating a synchronization pulse and using 
the synchronization pulse in order to apply a Fast Fourier Transform to complex 
samples derived from the OFDM signal... providing, when the timing of the 
synchronization pulse is altered, a signal representing the degree of alteration, and 
applying to the transformed samples phase rotations determined by this signal". The 
signal representing the degree of alteration is taught by Nakamura (FIG. 5, FIG. 6E, 
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column 8 lines 10-22) as represented by the Rough Sync. Signal and the alteration of 
the signal by the Time Sync Signal Generating Circuit 48. The Rough Sync Signal 
represents a rough degree of alteration. The application of phase rotations to 
transformed sampled is taught by Stott (FIG. 2 column 4 lines 34-56) through the use of 
phase error correction block 30 applied to the FFT. The sync signal is included with the 
FFTand is thus incorporated into the phase rotation adjustment being performed. The 
obvious combination of Nakamura and Stott therefore cites all the limitations of claim 
20. 

Claim 24 carries similar limitations as that of claim 20 and analogous arguments are 
applicable. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time policy 
as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to John L. Shew whose telephone number is 571-272- 
3137. The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Seema Rao can be reached on 571-272-3174. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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